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ncum'y  CLASSIFICATION  OF  Thu  PAOSrWit  Dmtm  Knimrm*) 


"’0.  Abstract 

Pursuant  to  Public  haw  92-167,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  In  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  t  Inspection  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  conditions  of  the  dam  is  based 
upon  available  data  and  visual  inspection.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  Intended  to  identify 
any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hvdraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably  accurate 
assessment  of  the  conditions  of  the  dam.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
inspection.  Assessment  and  remedial  measures  in  the  report  include  the 
requirements  of  additional  indepth  study  when  necessary. 

Phase  l  reports  Include  project  information  of  the  dam  appurtenances,  all 
existing  engineering  data,  operational  procedures,  hydraulic/hydrologic 
data  of  the  watershed,  dam  stability,  visual  inspection  report  and  an 
assessment  including  required  remedial  measures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recovended 
Guidelines  for  Safety  Inspection  of  Daas ,  for  Phase  I  Investigations. 

Copies  of  these  guidelines  aa y  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identity  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  Load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  rhe  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
an<i  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnit  ide  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
w. 11  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
pos-'ng  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  sn  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 


PHASE  1  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

BRIEF  ASSESSMENT  OP  PAM 


R<m  of  Dm: 


William*  Da 


State: 

Location: 

USGS  Quad  Sheet: 
Stream: 

Dat^of  Inspection: 


Vi rginia 
Patrick  County 
Stuart,  Virginia 
Tributary  of  North  Fork 
4  September  1981 


Williams  Dan  is  an  aarthfill  da  about  250  feat  long  and  28.6  feat 
high.  The  dam  is  owned  and  maintained  by  Mr.  Dorn  V.  Williams.  The 
da  is\  classified  as  a  small  da  with  a  significant  hazard 
classification.  The  principal  spillway  is  a  30-inch  corrugated  metal 
pipe  drop-inlet  connected  to  a  24-inch  CMP  passing  through  the  da  at 
low  Level.  The  emergency  spillway  is  an  open  channel  cut  into  the 
right  abutment.  The  reservoir  provides  recreation. 

Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  is  the  1/2  PMF.  The  emergency  spillway  will  pass  11  percent  of 
the  PMF  or  22  precent  of  the  SDF  without  overtopping  the  crest  of  the 
dam.  The  SDF  will  overtop  the  dam  by  a  maximum  of  2.15  feet,  reach  an 
average  critical  velocity  of  5.6  feet  per  second  and  flow  over  the  da 
for  3.75  hours.  Flows  overtopping  the  dam  during  the  SDF  are  not 
considered  detrimental  to  the  embankment.  The  apillway  is  adjudged 
inadequate  but  not  seriously  inadequate. 


The  visual  inspection  revealed  no  apparent  problems  or  remedial 
maasuras  in  need  of  immediate  attention.  A  stability  check  of  the  dam 
is  not  required.  It  is  recommended  that  a  formal  maintenance  program 
and  warning  system  be  established.  The  maintenance  items  listed  in 
Section  7.2  should  ba  accompli  sheets  a  part  of  the  regular 
maintenance  program  within  the  next! 12  months. 
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SECTION  I 


PROJECT  INFORMATION 


1.1  General: 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a  National  Program  of  Safety  Inspections  of  Dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Reference  1,  Appendix  V),  The  main  responsibility 
is  to  expeditiously  identify  those  dams  which  may  be  a  potential 
hazard  to  human  life  or  property. 

1*2  Project  Description: 

1.2.1  Dam  and  Appurtenances :  Williams  Dam  is  an  earthfill 
structure  about  250  feet  long  and  28.6  feet  high.  The  crest  of  the 
dam  is  16  feet  wide  at  elevation  of  1480.0  feet  mean  sea  level 
(ft.  m.s.l.).  The  upstream  slope  is  2.2  horizontal  to  1  vertical 
(2.2H:1V)  and  the  downstream  slope  is  3.0H:IV.  There  is  no  slope 
protection. 

It  is  unknown  if  the  foundation  is  keyed  into  the  underlying 
material.  There  is  an  intercepting  drainage  system  located  in  the 
downstream  embankment  as  shown  on  the  as-built  drawings,  available 
through  the  local  Soil  Conservation  Service  Office  .  The  6-inch  CMP 
outlet  for  the  drainage  system  is  located  about  10  feet  to  the  right 
of  the  principal  spillway  outlet,  and  discharges  into  the  discharge 
channel . 

The  principal  spillway  consists  of  a  30-inch  corrugated  metal  pipe 
(CMP)  drop-inlet  with  a  crest  elevation  of  1474.0.  A  24-inch  CMP 
connected  to  the  drop  inlet  passes  through  the  dam  at  low  level  and 
discharges  into  the  downstream  channel. 

The  emergency  spillway  is  an  open  channel  cut  into  the  right 
abutment.  The  emergency  spillway  crest  is  50  feet  wide  at  elevation 
1477.2. 

The  reservoir  can  be  dewatered  by  operation  of  an  18-inch  shear 
gate  connected  to  the  bottom  of  the  drop  inlet. 


* 

j 
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1.2.2  Location:  Williams  Dam  is  located  just  off  U.  S.  Route  58, 
about  1  mile  northwest  of  the  intersection  of  U.  S.  Route  58  and  State 

Route  8  in  Patrick  County.  j 

1.2.3  Size  Classification :  The  dam  ia  classified  as  a  small  size 
structure  as  defined  by  Reference  1  of  Appendix  V. 

1.2.4  Hazard  Classification:  The  dam  ia  located  just  upstream  of 
U.  S.  Route  58  and  four  homes  along  the  channel.  These  homes  could 
sustain  heavy  damage  should  the  dam  fail.  Therefore,  the  dam  is 
assigned  a  significant  hazard  classification  according  to  guidelines 
contained  in  Section  2.1.2  of  Reference  1,  Appendix  V.  The  hazard 
classification  used  to  categorize  dams  is  a  function  of  location  only 
and  has  nothing  to  do  with  their  stability  or  probability  of  failure. 

1.2.5  Ownership:  Mr.  Dorn  V.  Williams 

1.2.6  Purpose:  The  reservoir  provides  recreation.  j 

l 

1.2.7  Design  and  Construction  History:  The  dam  was  designed  by 
the  U.  S.  Department  of  Agriculture  Soil  Conservation  Service  (SCS). 

The  SCS  indicates  that  Mr.  John  C.  West  of  Vesta,  Virginia  and  Mr. 

Marvin  Belcher  of  Floyd,  Virginia  constructed  the  dam,  which  was 
completed  in  1979. 

1.2.8  Mormal  Operational  Procedures:  Water  pass  automatically 
through  the  principal  spillway  as  the  reservoir  rises  above  1474.0. 

As  the  reservoir  rises,  water  will  flow  through  the  emergency  spillway 
crest  elevation  1477.2 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  0.92 
square  miles. 

1.3.2  Discha  rge  at  Dam  Site:  Maximum  flood  unknow. 

Pool  level  at  top  of  dam 


Emergency  Spillway 


656  cfs 


\ 


t 


1.3.3  Pam  and  Reservoir  Data;  Pertinent  date  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 


TABLE -1:1  DAM  AND  RESERVOIR  DATA 


Reservoir 


Crest  of  Dan 
Emergency  Spillway 
Crest 

Principal  Spillway  C 
Streambed  at  down¬ 
stream  toe  of  dam 


Elevation 

Cat 

>acitv 

feet 

Area 

Acre 

Watershed, 

Length, 

• •  msl ' 

Acres 

■  feet 

Inches 

feet 

1480.0 

8.3 

110.2 

2.2 

j 

1120 

1477.2 

7.2 

92 

1.9 

850  j 

:  1474.0 

5.7 

67 

1.4 

1 

670 

1451. 4* 

- 

- 

- 
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SECTION  2 


ENGINEERING  DATA 

2.1  Oesim:  The  dam  was  designed  under  the  direction  of  the  Soil 
Conservation  Service.  As-built  drawings  and  design  data  are  available  at  the 
Soil  Conservation  Service,  USDA,  County  Office  Building,  P.  0.  Box  7, 
Collinsville,  Virginia,  24078. 

The  design  review  included  the  following: 

a.  As-built  drawings. 

b.  A  location  drawing  for  the  intercepting  drainage  system  in  the 
downstream  embankment. 

A  subsurface  investigation  was  conducted  along  the  centerline  of  the  dam 
and  in  the  reservoir  area.  Four  holes  were  advanced  along  the  centerline 
ranging  in  depth  from  12  inches  to  30  inches.  Four  additional  holes  were 
advanced  in  the  reservoir  area  to  depths  from  24  inches  to  30  inches.  All 
holes  indicated  a  clay  or  silt,  and  rock  was  encountered  in  five  holes  at 
depths  ranging  from  12  inches  to  30  inches.  The  methods  of  drilling  and 
sampling  are  not  indicated.  A  copy  of  the  location  drawing,  with  the 
drilling  logs  are  included  in  Appendix  IV. 

Hydrologic  calculations  were  also  provided.  A  copy  of  these  calculations 
is  in  Appendix  IV. 

2.2  Construction:  As-built  drawings  were  furnished  by  the  Soil 
Conservation  Service  and  are  on  file  at  the  local  S.C.S.  office.  No 
additional  construction  records  are  available. 


2.3  Evaluation:  The  available  information  is  insufficient  to  evaluate 
foundation  conditions  and  embankment  stability. 


SECTION  3 


VISUAL  INSPECTION 


3.1  Findings : 

3.1.1  General:  The  results  of  the  4  September  1981  inspection  are 
recorded  in  Appendix  III.  At  the  time  of  the  inspection,  it  was  raining  and 
the  temperature  was  about  65*F.  The  pool  elevation  was  1474.0,  or  about 
normal  pool.  The  tailwater  elevation  was  at  1452.3.  There  are  no  known 
prior  inspections  reports. 

3.1.2  Embankment :  The  embankment  is  in  good  condition.  Sketches 
showing  a  plan  view,  cross  section  and  crest  profile  are  provided  in  Appendix 
1.  An  overview  of  the  dam  is  provided  at  the  beginning  of  the  report. 

There  are  no  signs  of  surface  cracks,  unusual  movement,  sloughing, 
seepage,  or  misalignment.  There  is  no  riprap  protection  or  the  upstream 
slope.  The  upstream  and  downstream  slopes  as  well  as  the  crest  are  covered 
with  grass.  There  is  a  small  cedar  tree  located  at  the  downstream  toe. 

The  as-built  drawings  indicate  an  intercepting  drainage  system  in  the 
downstream  embankment.  The  6-inch  CM P  outlet  had  a  flow  of  approximately  2 
to  3  gallons  per  minutes  at  the  time  of  the  inspection.  The  outlet  pipe  is 
located  about  10  feet  to  the  right  of  the  principal  spillway  outlet  at  the 
toe  of  the  dam. 

The  area  soils  are  a  high  plastic,  micaceous  clay. 

3.1.3  Principal  S» illway:  A  30-inch  OIF  serves  as  the  principal 
spillway  drop  inlet  riser.  The  intake  is  surrounded  by  a  54-inch  CMP 
extended  above  the  drop  inlet,  and  covered  with  a  metal  trash  rack.  An 
emergency  gate  valve  is  located  about  75  feet  upstream  of  the  drop  inlet. 

The  outlet  pipe  discharges  into  a  small  stilling  basin.  The  principal 
spillway  is  in  excellent  condition. 

3.1.4  Emergency  Spillway:  The  emergency  spillway  is  located  in  natural 
ground  in  the  right  abutment.  The  flow  will  drop  sharply  down  the  right 
abutment  into  the  flood  plain  then  enter  the  downstream  channel  about  100 
feet  below  the  toe  of  the  dam.  The  channel  has  a  good  grass  cover.  There 
are  two  aluminum  boats  in  a  metal  storage  rack  at  the  entrance  of  the  channel. 

3.1.5  Instrumentation:  There  is  no  instrumentstion  on  the  dam. 

3.1.6  Reservoir  Area:  The  reservoir  slopes  are  gentle  with  half  the 
slopes  grassed  and  the  other  heavily  wooded.  There  was  no  debris  observed  in 
the  reservoir.  There  is  no  available  information  pertaining  to  sedimentation. 


3-1 


3.1.7  Downstreaa  Channel:  Tha  downstreaa  channel  is  narrow  and  shallow 
and  aeanders  along  U.  S.  touts  58  for  shout  a  ails.  The  flood  plain  is  shout 
200  fast  wida  with  tha  road  eabankaent  horde ring  tha  flood  plain.  The  slopes 
arc  gentle  to  aild  and  priaarily  covered  with  gress  and  soae  trees.  There 
are  4  hoaes  in  the  downstreaa  area. 

3.2  Evalnst ion :  Overall,  the  daa  appears  to  he  in  excellent  condition. 
However,  the  inspection  revealed  three  preventive  aaintenance  iteas  which 
should  he  scheduled  as  part  of  an  annual  aaintenance  prograa.  These  are: 

a.  The  cedar  trea  located  at  tha  downstreaa  toe  should  he  cut  down  at 
the  ground  surface. 

b.  A  staff  gage  should  be  instslled  in  the  reservoir  to  extend  above  the 
top  of  the  daa. 

c.  The  two  alluainua  boats  and  tha  storaga  rack  should  he  reaoved  froa 
the  entrance  of  the  emergency  spillway. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures :  The  operation  of  tha  dan  ia  automatic.  Aa  the 
reservoir  riaaa  above  elevation  1474.0,  eater  will  pees  through  tha  principal 
•pillway.  Water  will  alao  pea*  through  the  eaMrgency  spillway  aa  the 
reaervoir  riaea  above  elevation  1477.2.  Tha  raaarvoir  can  be  dewatered  by 
operating  tha  ahear  gate  valve  connected  to  tha  low  level  outlet  in  the 


*'2  Maintenance ;  Maintenance  ia  performed  aa  needed  by  the  owner. 

4.3  Waroiiut  System:  At  tha  praaent  time,  there  ia  no  warning  ayatam  or 
evacuation  plan  for  the  dam. 

*■4  leal net  ion :  The  dam  doea  not  require  an  elaborate  operational  and 
maintenance  procedure.  However,  the  preaent  program  of  periodic  obaervation 
and  maintenance  ehould  be  documented  to  help  detect  and  correct  any  problaau 
that  may  arise.  An  emergency  operation  and  warning  plan  ehould  be 
developed.  It  ia  recommended  that  a  formal  emergency  procedure  be  prepared 
to  be  readily  available  to  anyone  managing  the  facility.  Thia  ahould  include 

*•  M°*»  t®  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  caaa  evacuation 
from  tha  downatream  area  ia  naceaaary. 
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SECTION  5 

NTMAULIC/HYDROLOCIC  DATA 


5.1  Bneixn:  A  peak  rat*  of  discharge  (roa  mall  wateraheda  data 
ahaat  developed  for  a  50-Year  Flood  by  tha  0.  S.  Department  of 
Agriculture,  Soil  Conaervation  Sarvica  was  provided  for  Williaaa  Daa. 

5.2  teuaiaiis.  Jatamiiaa: 

5.3  Flood  Experience:  Tha  aiiiaua  flood  ia  unknown. 

5.4  Flood  Fotantial:  Tha  100-Taar  Flood,  1/2  FNF,  and  FNF  vara 
developed  uaing  tha  NEC- IDS  computer  program  (Deference  2,  Appandix  V) 
and  appropriata  unit  hydrograph,  pracipitation  and  atoraga-outf low 
data.  Clark'a  Tc  and  I  coaffieianta  for  tha  local  drainaga  araa  wara 
ea time ted  from  haain  eharactar iat ica.  Tha  rainfall  appliad  to  tha 
developed  unit  hydrograph  waa  obtainad  froa  a  U.  S.  Waathar  Suraau 
Publication  (tafaranea  3  and  4  Appandix  V). 

5.5  laser voir  taxulationa:  Fartinant  daa  and  raaarvoir  data  ara 
ah  awn  in  Tabla  l.l. 

Water  paaaaa  automat ically  through  tha  principal  and  emergency 
apillwaya  aa  tha  raaarvoir  riaea  above  each  craat. 

The  atoraga  curve  waa  developed  baaed  on  araaa  obtainad  from  tha 
Stuart,  Virginia  U.  S.  Geological  Survey  (^tadrangla  Nap.  Eating 
curvaa  wara  davalopad  for  tha  principal  apillway,  aaargancy  apillway 
and  non-overflow  aaction  of  tha  daa.  In  routing  hydrographa  through 
tha  raaarvoir,  it  waa  aeeuaed  that  the  initial  pool  level  waa  at 
nor mm l  pool  (elevation  1474.0).  Flow  through  tha  principal  apillway 
waa  nag  lac  tad  during  routinga. 


3-1 


■in 


5.4  Overtopping  Potential:  The  probable  riae  in  the  raaarvoir 
and  othar  pertinent  information  on  raaarvoir  performance  ia  shown  in 
tha  following  tabla: 

ub  u  _5a.  .w«MQ  n  jassaasa 


Item 

Normal 

Flow 

100-Year 
Flood  1/ 

1/2  PMF 

PMF  2/ 

Peak  flow  cfa 

Inflow 

1 

1040 

3387 

4773 

Outflow 

1 

1090 

3382 

4747 

Maximum  elevation 
feet  nal 

1474.0 

1480.35 

1482.15 

1483.87 

Non-over  flow  aection 
(al  1480.0) 

Depth  of  flow,  feet. 

0.35 

2.15 

3.87 

Duration,  hra. 

— 

1.00 

3.75 

4.50 

Valocity,  fpa  3/ 

— 

2.4 

3.4 

8.8 

Tailwater  elevation 

feet  nal 

1452.3 

— 

— 

— 

haa  one  chance 

infSdo/ 

occurring  in  any 

given  year. 

2/The  PMF  ia  an  aatimata  of  flood  diachargaa  that  say  ba  expected  from  tha 
moat  aavara  combination  of  critical  mataorologic  and  hydrologic  conditiona 
that  ara  raaaonably  poaaibla  in  tha  ragion. 

2/c  ritical  Valocity 

5.7  Baaervoir  Emptying  Potential;  An  18-inch  ahaar  gate,  locatad  at 
tha  bottom  of  tha  raaarvoir,  ia  available  to  dewater  tha  raaarvoir.  Tha  low 
laval  outlet  will  permit  a  withdrawal  of  about  38  cfa  with  tha  raaarvoir  at 
tha  craat  of  tha  principal  apillway  (elevation  1474.0)  and  eaaentially  dawatar 
tha  raaarvoir  in  about  1.5  daya.  Thia  ia  equivalent  to  an  approsimata 
drawdown  rata  of  11.3  feat  par  day  baaed  on  tha  hydraulic  height  meaeured  from 
normal  pool  divided  by  tha  time  to  dawatar  tha  raaarvoir. 

5.8  lvalue cion:  Baaed  on  the  aiaa  (email)  and  haaard  elaaaif ication 
(significant*,  the  Recommended  Spillway  Daaign  Flood  ia  tha  100-Year  Flood  to 
tha  1/2  PMF.  Baaed  on  tha  riak  involved  in  tha  project,  tha  1/2  PMF  haa  bean 
aa l acted  aa  tha  SDF.  Tha  asargancy  apillway  can  paaa  11  percent  of  tha  PMF  or 
22  percent  of  the  SDF  without  overtopping  the  creat  of  the  dam.  During  tha 
SDF  the  dan  will  be  overtopped  by  a  maximum  2.15  feat,  reach  a  maximum  average 
critical  valocity  of  5.4  feat  per  eecood,  and  remain  above  the  dan  for  about 
3. 73  houra. 

Cone lua ion  pertain  to  praaent  day  conditiona.  Tha  effect  of  future 
development  on  the  hydrology  haa  not  bean  conaidared. 
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SECTION  6 


DAM  STABILITY 

.  6.1  Foundation  and  Abutmen^:  Thart  la  no  datailad  information 

available  on  tha  foundation  conditions.  The  dam  is  located  in  the  inner 
Piedmont  Physiographic  Province.  The  rocks  in  the  area  are  of  Cambrian  or 
Precambrian  Age  end  consist  of  both  igneous  end  met amorphic  types.  Socks 
identified  in  the  area  include  schist,  quartsite,  gneiss,  and  granite. 
Overburden  materiel  is  comprised  of  terreee  deposits,  eoiluvial  deposits, 
alluvial  deposits,  end  weathered  rock.  Topography  consist  of  rolling  terrain 
and  steep  sided  ridges.  There  are  no  rock  outcrops  at  the  dam  site.  The  area 
is  drained  by  the  south  Mayo  River  and  its  tributories.  It  is  not  known  if 
the  foundation  was  keyed  into  tha  underlying  materiel.  There  is  an 
intercepting  drainage  system  as  indicated  on  the  as-built  drawings.  The 
es-built  drawings  are  on  file  at  the  local  office  of  the  Soil  Conservation 
Service. 


6.2  Eigbankm£i}£: 

6.2.1  Material :  There  is  no  detailed  information  available  on  the 
embankment  materials.  The  surface  material  on  the  embankment  is  a  high 
plastic,  micaceous  clay.  The  nature  of  the  embankment  materials  is  considered 
to  be  homogeneous . 

6.2.2  Stability:  There  are  no  available  stability  calculations.  The 
dam  is  28.6  feet  high  end  16  feet  wide  at  the  crest.  The  upstream  slope  is 
2. 2H: IV,  and  the  downstream  slope  is  3. OB: IV.  The  normal  pool  elevation  is 
1474.0  feet  MSL.  Tha  maximum  storage  pool  elevation  is  approximately  1472.2 
feet  MSL,  the  elevation  of  the  low  point  of  the  emergency  spillway. 

According  to  the  guidelines  presented  in  Design  of  Sm ill  Pams.  P.  3. 
Department  of  the  Interior.  Bureau  of  Reclamation  for  small  homogenous  dams, 
with  a  stable  foundation,  subjected  to  a  sudden  drawndown  and  composed  of 
silts  and  clays,  the  recommended  slopes  are  4.0H:1V  and  2.5H:1V  for  the 
upstream  and  downstream  slope,  respectively.  The  recommended  width  is  13.6 
feet.  Based  on  these  guidelines,  the  dam  has  an  inadequate  upstream  slope, 
but  an  adequate  downstream  slope  and  crest  width. 

6.2.3  Seismic  Stability;  The  dam  is  locstad  in  Seismic  Zone  2. 
Therefore,  according  to  the  Recomnended  Guidelines  for  Safety  Inspection  of 
Dans,  the  dam  is  considered  to  have  no  hasard  from  earthquakes  provided  static 
stability  conditions  are  satisfactory  end  conventional  safety  margin  exist. 

6.2.4  Eva lust  ion :  There  is  insufficient  information  to  adequately 
evaluate  the  stability  of  the  dam.  However,  the  visual  inspection  revealed  no 
apparent  instability.  Based  on  Bureau  of  Reclamation  Cuildlines,  the 
downstream  slope  and  crest  width  are  adequate,  but  the  upstream  slope  is 
inadequate.  The  embankments  are  considered  stable  during  both  normal  pool  and 
maximum  storage  pool  operations.  In  addition,  overtopping  is  not  considered 
critical  because  flows  are  shallow,  last  only  2.75  hours,  and  the  velocity  is 
less  than  6  fps,  the  effective  eroding  velocity  for  a  vegetated  earth 
embankment.  Although  the  upstream  slope  is  inadequate  a  stability  analysis  is 
not  required,  because  of  the  adequate  downstream  slope  and  crest  width,  and 
also  the  visual  inspection  revealed  no  apparent  problems. 


SECTION  7 


ASSESSMENT/  REMEDIAL  MEASURES 


7.1  Pi  Assessment!  There  it  insufficient  engineering  date.  However, 
the  vieuel  inspection  did  not  revest  eny  findings  thet  would  prove  the  deai 
unsound.  Oversll,  the  dam  appears  to  be  in  excellent  condition,  end  no 
immediate  remedial  aessures  ere  required.  A  stability  check  is  not  required. 

The  Corps  of  Engineers  Guidelines  indicste  the  appropriate  spillway 
design  flood  (SDF)  for  the  daa  is  1/2  PMF,  since  the  daa  is  classified  as 
being  saall  with  a  significant  hasard.  The  emergency  spillway  will  pass  11 
percent  of  the  PMF  or  22  percent  of  the  SDF  without  overtopping  the  crest  of 
the  daa.  Flows  overtopping  the  crest  of  the  daa  during  the  SDF  are  not 
considered  detrimental  to  the  daa.  The  spillway  is  considered  inadequate,  but 
not  seriously  inadequate.  Overall  the  daa  is  in  excellent  condition  and  there 
is  no  immediate  need  for  remedial  measures. 

7.2  Recommended  Remedial  Measures ‘  It  is  recommended  that  the  regular 
maintenance  operation  program  be  documented  for  future  reference.  A  formal 
emergency  procedure  and  warning  system  should  be  developed  and  put  into 
operation  as  soon  as  possible.  This  should  include  how  to  operate  the  dam 
during  an  emergency,  and  who  to  notify,  including  public  officials,  in  case 
evacuation  from  the  downstream  area  is  necessary.  The  local  emergency 
services  coordinator  of  the  State  Office  of  Emergency  and  Energy  Service  can 
assist  in  the  preparstion  of  an  emergency  warning  plan. 

Also,  the  inspection  revealed  the  following  maintenance  items  that 
should  be  scheduled  during  a  regular  maintenance  period  within  the  next  12 
moo the : 


a.  Cut  the  small  cedar  tree  located  at  the  downstream  toe  even  with 
the  ground  surface.  Remove  any  trees  and  brush  found  during  subsequent 
maintenance  inspections. 

b.  Install  a  staff  gage  in  the  reservoir  to  extend  above  the  crest  of 
the  dam. 


c.  The  two  aluminum  boats  and  the  storage  rack  should  be  removed  from 
the  entrance  of  the  emergency  spillway. 
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APPENDIX  I 
MAPS  AND  DRAWINGS 


* 

l 

* 

3 

» 

i 


A 

1 

i 


t 


3 


WILLIAMS  DAM 

(LOCATION  APPROXIMATE) 


I 


APPENDIX  II 
PHOTOGRAPHS 


PHOTO  *4  EMERGENCY  SPILLWAY 
APPROACH  CHANNEL 


PHOTO  *6  PRINCIPAL  SPILLWAY  OUTLET 
AND  TOE  DRAIN  OUTLET 
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APPENDIX  III 


FIELD  OBSERVATION 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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EMERCENCY  SPILLWAY 


REMARKS  OR  RECOMMENDATION 
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REMARKS  OR  RECOMMENDATIONS 
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APPENDIX  IV 

ENGINEERINC  AND  CONSTRUCTION  DATA 


I 


U  »  OiMmIHiNI  U*  AG*iCUlUJ*l 
SOIL  CU*St»VAl»ON  SI»VICI 


RTSC-NE-ENC-230 
Feb.  1970 


U.  S.  Department  of  Agriculture 
Soil  Conservation  Service 


PEAK  RATES  OF  D1SCHARCF.  FRCW  SMALL  WATERSHEDS 


State  L/ .  y  ^ 


County  ,  » 

Cooperatod  r,  „  .  x.  .  1 

r  /  a  Ci  U  <  C 

Community  ...  _ 

'  _ I 

Sheet  No.  /  of  / 

F leld  No. _ 

Computed  by  .  .  ,  Date  /  X,  -  7  * 

Checked  bv^.,^  j  <  y  Dote  <? 


Drainage  Area  is  o~  '  •> _ Acres.  Rainfall  Depth  Is  t  ■>  Inches. 

Rainfall  Freq.  is  j  / _ Years.  Avg.  Watershed  Slope  is  y  -  Percent. 


Hydrologic 

Soil 

Croup 

1 

Land 

Use 

2 

Treatment 

or 

Practice 

3 

Hydrologic 

Condition 

4 

Runoff 

Curve 

Number 

5 

Area 

(Ac.  ) 

6 

Col.  S 

X 

Cal.  6 

7 

n 

- — 

/V* 

^  .  t 

- - -  -  --  ^ 

A  »  / 

/Cl  a*' 

f 

JrlT" 

-  >  -*  1 

i< 

Jl.'*  (is. 

c  r  5 

y  7 

j 

_ 2 

9 IPB5PQ 

V 

/  L 

v 

BP IHWB 

l  ■  ’  f 

'  / 

^  r  i 

- - ifeL. _ 

Kjini 

■ 

IPUMBWl 

r  /  v 

*r 

i 

ann 

Petr 

x  / 

V 

mmmmm 

shhhmi^h 

HI  H 

•'7-  J 

TOTALS  = 

JLl^. 

Weighted  Runoff  Curv.  No.  =  Total  Col.  7  =  -  j  7  l _ = _ _  ;  Use 

Total  Col.  6  * 


Ql  (For,,  £  RCNi )  -  q(es  X027  for  /  r  r  j  slopes)  x  Slope  Correction  T  clor  (Tx.  >> 

=  V  £"  C  x  /.  -  _ y,.  ?  6  -f! 

O2  (For _ RCN2)  ~  _______________  x  -  i  s 


Watershed  RCN 

Minus  RCSj 

C 

'  1 

.2 

2 

.4 

3 

.b 

< 

.8 

Qj  ■  Qi  = _ " _ = _ i' 1 

AQ  r  (Qj  -  Qi)  x  c  = _ x  _  = _ cfs 

Peak  Discharge  =  Qi  ♦  AQ  -  _ ♦  _  =  Aj  X  <'.•  cfs 

Runoff  =  e-  ■  IT  Inches  (Exhibit  2-7A) 


NOTE:  Q|  and  Qj  above  refer  to  runoff  resulting  for  RCN's  to  nearest  5  (60,  t- , 
65,  7n,  etc.).  If  computed  RCN  ends  in  0  or  S  (60,  65,  70,  etc.),  Qj  and 
the  next  three  lines  will  not  be  needed.  In  this  case,  Qj  rjnuff  will  be 
the  Peak  Discharge. 
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